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$E\subset \mathrm{R}$ relatively dense , $l$ ,
$l$ $E$ - .
$\varphi$ : $\mathrm{R}arrow \mathrm{C}$ . $\varphi(x)$ uniformly almost periodic





, u.a.p. . u.a.p.
.
$\varphi(x)$ u.a.p.
$\frac{1}{X}\int_{0}^{X}\varphi(x)e^{-i\lambda x}dx$, $\lambda\in \mathrm{R}$
$Xarrow\infty$ .
$a_{\varphi}( \lambda)=\lim_{Xarrow\infty}\frac{1}{X}\int_{0}^{X}\varphi(x)e^{-i\lambda x}dx$
. $a_{\varphi}(\lambda)$ , Fourier .
Fourier , Fourier Fourier
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$\neq 0$ . , u.a.p.
, , $a_{\varphi}(\lambda)\neq 0$ $\lambda$
. , $\lambda$
.
$\Lambda_{\varphi}=\{\lambda_{n}|n\in \mathrm{N}, a_{\varphi}(\lambda_{n})\neq 0\}$
. u.a.p. .
u.a.p. $\varphi(x)$ u.a.p. . $\epsilon$ ,
$\{b(n)\}_{n=1}^{N}$
$\sup_{x\in \mathrm{R}}|\varphi(x)-\sum_{n=1}^{N}b(n)e^{i\lambda_{\tau}x}‘|<\mathcal{E}$ , $\lambda_{n}\in\Lambda_{\varphi}$
.
2 Beurling u.a.P.
u.a.p. . u.a.p. ,
$L^{\infty}$ . u.a.p. , L\infty
$||$ . ||\infty
$|| \varphi(x)-\sum_{n=1}^{N}b(n)e^{i\lambda_{n}x}||_{\infty}<\epsilon$ , $\lambda_{n}\in\Lambda_{\varphi}$ (1)
.
$L^{\infty}$ , , $L^{1}$
. $L^{1}$ L\infty , $L^{1}$
. , $L^{1}$ ,
Wiener .
. , , $L^{1}$ Fourier
$L^{1}$ “ ” ( Wiener ),
. , Wiener .
Beurling [2] , $\mathrm{u}.\mathrm{a}$.P. $\varphi$ $\Lambda_{\varphi}$
, $L^{1}$ Fourier , u.a.p.
.
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Beurling (I) $\varphi$ $\mathrm{u}$ .aa.pp. , $L^{1}$ $f$ $f$ Fourier
f A\mbox{\boldmath $\varphi$} ,
$f* \varphi:=\int_{-\infty}^{\infty}f(y)\varphi(\cdot-y)dy=0$ .
(II) $\varphi$ – . $\{\lambda_{n}\}_{n=1}^{\infty}\subset \mathrm{R}$
. $L^{1}$ $f$ $f\text{ }\wedge\{\lambda_{n}\}_{n=1}^{\infty}$ , $f*\varphi=0$







Schwartz-Fourier (S-F ) .
.
, $\varphi$
$\mathcal{U}_{\varphi}(g)=\int_{-\infty}^{\infty}\varphi(x)g(x)dx$, $g\in S$ : Schwartz , (2)
. S-F
$\overline{\mathcal{U}_{\varphi}}(g)=\mathcal{U}_{\varphi}(g)\wedge$ , $g\in S$
, .
$\mathcal{O}\subset \mathrm{R}$ . $\overline{\mathcal{U}_{\varphi}}$ $\mathcal{O}$ $\mathcal{O}$
$g\in S$ $\overline{\mathcal{U}_{\underline{\varphi}}}(g)=0$ $\mathrm{A}^{\mathbb{N}}$ .
, $\mathrm{s}\mathrm{u}\mathrm{P}\mathrm{p}\overline{\mathcal{U}_{\varphi}}$ , $\mathcal{U}_{\varphi}$
.
$\bigcap_{f\in L^{1},f*\varphi=0}$ { $f\wedge$ } $=\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}\overline{\mathcal{U}_{\varphi}}$
, Wiener .
1 Besicovitch [1] 2
Katznelson [8] .
$\mathrm{P}$.170 . , Beurling , .
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3 Riemann
$s=\sigma+it$ Riemann $\zeta(s)$ .
Riemann $\zeta(\sigma+it)$ $\sigma$ $t$
, $\zeta_{\sigma}$ : $\zeta_{\sigma}(t)=\zeta(\sigma+it)$ . $\sigma$ $\sigma>1$ ,
Riemann Dirichlet
$\zeta_{\sigma}(t)=\sum_{n=1}^{\infty}\frac{1}{n^{\sigma}}e^{-it\log n}$ (3)
. – , $\zeta_{\sigma}$ u.a.p.
$\text{ ^{}-}\mathrm{C}h\text{ }k\text{ }\dot{\mathrm{x}}.\text{ }$ $\mathrm{A}-\urcorner \text{ }\ovalbox{\tt\small REJECT}_{\mathrm{D}}^{\Delta}\text{ }\mathrm{f}\mathrm{f}\mathrm{i}|\mathrm{h}\underline{=}\text{ }$
’
$\bigcap_{\text{ ^{}J}}*\sigma \mathrm{f}\mathrm{f}\text{ ^{}\wedge}\text{ }\mathbb{E}\dagger t\mathit{1}^{\backslash }\text{ }\urcorner_{\mathrm{B}}\mathfrak{B}\ \text{ _{}\beta \mathrm{f}\mathrm{f}\mathrm{l}}^{\Supset\ }\text{ }arrow \text{ }|^{}\mathrm{k}\text{ }(3)\text{ }=0f\sigma_{\grave{\mathrm{J}}}$
) $\text{ }\prime|\mathrm{f}\mathrm{i}\backslash$
$* \sup\ovalbox \tt\s all REJECT} \ma hrm{p}\mathcal{U}_{\zet }\mathrm{h} ovalbox{\tt\sm ll REJECT}_{}\t xt{ }- mathrm{c}\backslash .\iota\mathrm{h}r\mat m{x}^ \tex { }.-}arrow \text{ }$
, ,
$\cap$ { $f\wedge$ } $=\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}\overline{\mathcal{U}_{\zeta_{\sigma}}}=\{-\log n\}_{n=1}^{\infty}$
$f\in L^{1},f*\zeta_{\sigma}=0$
.
, $\sigma<1$ $\zeta_{\sigma}$ .
$\zeta_{\sigma}$ , , u.a.p.
. $\bigcap_{f*\zeta_{\sigma}=0}$ { $f\wedge$ } , $f$




(2) $\zeta_{\sigma}$ . ,
$\mathcal{U}_{\zeta_{\sigma}}(g)=\int_{-\infty}^{\infty}\zeta_{\sigma}(t)g(t)dt$ , $g\in S$
3 .
. ,
$\overline{\mathcal{U}_{\varphi}}(g)=\int_{-\infty}^{\infty}\zeta_{\sigma}(t)g(\wedge t)dt$ , $g\in S$ (4)
. , $\sigma<1$ $\zeta_{\sigma}$ . $\sigma<1$





, (i) (ii) \mbox{\boldmath $\sigma$} .
4 (i) $\text{ }$
$M$ $\sigma$ $\sigma>-M+1$ . $\zeta(s)$ Euler-Maclaurin
,
$\zeta(s)=\sum_{n=1}^{N}\frac{1}{n^{s}}-\frac{N^{1-S}}{1-s}-\frac{1}{2N^{s}}+\sum_{l=1}^{M-1}\frac{B_{l+1}}{(l+1)!}\cdot\frac{(s)_{l}}{N^{s+l}}+O(\frac{(1+|t|)^{M}}{N^{\sigma+M-1}})$ (5)




$- \frac{\pi}{N^{\sigma}}g(-\log N)+2\pi\sum_{l=1}^{M-1}\frac{B_{l+1}}{(l+1)!}\cdot\frac{1}{N^{\sigma+l}}\sum_{k=0}^{l}c_{k}\frac{d^{k}g}{dt^{k}}(-\log N)$
$+O( \frac{1}{N^{\sigma+M-1}}\int_{-\infty}^{\infty}(1+|t|)^{M}|g(\wedge t)|dt)$ .
. , $g\in S$ , $g\in D,$ $D$ C\infty





\mbox{\boldmath $\sigma$} . $D$ $\overline{\mathcal{U}_{\zeta_{\sigma}}}|v$ Schwartz
. 1 , Schwartz \mbox{\boldmath $\sigma$}|D $\mathrm{R}$











(i) $\varphi(s)$ $s=1$ . $s=1$
$\varphi(s)=\frac{C_{-l}}{(s-1)^{l}}+\cdots+\frac{C_{-1}}{s-1}+$
. $\sigma>1$ $\varphi(s)$ Dirichlet
$\varphi(s)=\sum_{n=1}^{\infty}\frac{a_{n}}{n^{s}}$
. , $a_{n}$ .
(ii) $b$ $b<1$ , $m$ , $C_{b}$ $b$ ,
$| \varphi(s)|\leq C_{b}|\frac{t}{2}|^{m-1/2}$
$\sigma\geq b,$ $|t|>1$ $s$ .
(iii) :
$\int_{-T}^{T}|\varphi(b+it)|^{2}dt\ll T$ , $Tarrow\infty$ .
$\zeta(s)$ . $\zeta^{2}(s)$
, $l=2,$ $a_{n}=d(n),$ $d(n)$ , $m=1,$ $b$ $1/2<b<1$
.
, Carlson [3] .
[3] .
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Carlson $s$ $\sigma>b$ . $\beta=\sigma-b$ .
$\sup_{T>0}\{\frac{1}{1+2T}\int_{-T}^{T}|\varphi(s)-\sum_{n=1}^{N}\frac{a_{n}}{n^{s}}(1-(\frac{n}{N})^{2\beta})^{m}$
$+ \chi_{\varphi}{\rm Res}_{w=1}\frac{m!(2\beta)^{m}\varphi(w)N^{w-\theta}}{(w-s)\cdots(w-s+2m\sqrt)}|^{2}dt\}^{1/2}\ll\frac{1}{N^{\beta}}$
. , $\varphi(s)$ $s=1$ $\chi_{\varphi}=1$ ,
$\chi_{\varphi}=0$ .
$\varphi(\sigma+it)$ $\sigma$ $b<\sigma<1$ $t$
, $\varphi_{\sigma}$ : $\varphi_{\sigma}(t)=\varphi(\sigma+it)$ . (ii)
$\overline{\mathcal{U}_{\varphi_{\sigma}}}(g)=\int_{-\infty}^{\infty}\varphi_{\sigma}(t)g(\wedge t)dt$ , $g\in S$












, , $b<\sigma<1$ , $\varphi(s)$ $s=1$
$\mathrm{s}\mathrm{u}\mathrm{P}\mathrm{p}\overline{\mathcal{U}_{\varphi_{\sigma}}}=\mathrm{R},$ $\varphi(s)$ $s=1$ $\mathrm{s}\mathrm{u}\mathrm{P}\mathrm{p}\overline{\mathcal{U}_{\varphi_{\sigma}}}\subset$
{ $-\log$ n l’ .
6
4, 5 S-F .




$L_{M}^{\infty}:=$ { $\psi$ : $\mathrm{R}arrow \mathrm{C}$ ; $\mathrm{s}.\mathrm{t}.||\psi||_{\infty,M}:=\mathrm{e}\mathrm{s}\mathrm{s}\sup_{t\in \mathrm{R}}\frac{|\psi(t)|}{(1+|t|)^{M}}<\infty$ }
Banach
$||. \zeta(s)-\sum_{n=1}^{N}\frac{1}{n^{s}}+\frac{N^{1-S}}{1-s}+\frac{1}{2N^{\mathit{8}}}-\sum_{l=1}^{M-1}\frac{B_{l+1}}{(l+1)!}\cdot\frac{(s)_{l}}{N^{s+l}}||_{\infty,M}\ll\frac{1}{N^{\sigma+M-1}}$
. 5 Carlson ,
. Carlson
$B^{2}:=$ { $\psi$ : $\mathrm{R}arrow \mathrm{C}$ ; $\mathrm{s}.\mathrm{t}.||\Phi||_{\mathcal{B}^{2}}=\sup_{T>0}(\frac{1}{1+2T}\int_{-T}^{T}|\Phi(t)|^{2}dt)^{1/2}<\infty$ }.
Banach










[4] . Helson [6] .
, .
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